A novel dimorphic fungus, Emergomyces orientalis sp. nov. a close relative of systemic pathogens in the family Ajellomycetaceae (Blastomyces, Histoplasma). The fungus is reported in a 64-year-old male from Shanxi, China. The patient developed disseminated skin lesions, productive cough with fever and showed nodular opacities in his left lung on chest radiography. The patient had no identified cause of immunodeficiency apart from type-2 diabetes mellitus. Clinical, histopathological and mycological characteristics of the agent are given, and its phylogenetic position is determined with multilocus sequence data.
1
The classical species Emmonsia parva and E. crescens mainly colonise the respiratory tract of small subterranean mammals, human infections only being exceptional. In contrast, the novel emmonsia-like species are found globally in humans rather than in rodents, and may occur in the form of outbreaks with dozens of cases, such as in South Africa. 1 This has led to new visions on the pathology of the dimorphic pathogens, and obviously the taxonomy of the Ajellomycetaceae has to be revised considerably. In this paper, we present a fungus from a disseminated human infection presented in 2005 that could not be identified with any known species; it was provisionally reported 3 in 2009. Phylogenetically, it clustered among members of the recently described (Dukik K, Muñoz J,
Jiang Y et al; Unpublished data) genus Emergomyces in Ajellomycetaceae
and is reported below as a novel species, Emergomyces orientalis.
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| Case report
In 2005, a 64-year-old male from Shanxi, China, with no previous medical history, presented with a productive cough, fever and pustular lesions on his neck. Within a week, similar lesions had appeared on his face, trunk and scalp. He also developed subcutaneous nodules throughout his body ( Figure 1A (Figure 3 ) and Gomori methenamine silver (GMS) stains, but Mayer's mucicarmine stain was negative.
Despite these conflicting data, a provisional diagnosis of disseminated cryptococcosis was made and the patient was treated with intravenous fluconazole 200 mg twice a day for 3 weeks.
He showed no improvement on this therapy and was therefore transferred to the Peking Union Medical College Hospital. On admission, he was febrile (38.5°C) and physical examination revealed cervical and axillary lymphadenopathy and multiple new papules (~1 cm in diameter) all over his body ( Figure 1 ). He was diagnosed with type-2 diabetes mellitus and appropriate therapy was instituted. Cryptococcal antigen testing of the serum and cerebrospinal fluid were both negative. His therapy was changed to amphotericin B deoxycholate plus fluconazole (200 mg twice a day intravenous) to treat an uncharacterised invasive fungal infection.
After 3 weeks, sputum fungal culture yielded a dimorphic fungus, which was provisionally identified as an emmonsia-like species. At this point, itraconazole was added to his antifungal therapy Table 1 .
| MATERIALS AND METHODS

| Mycology
Sputum and biopsy specimens were inoculated onto Sabouraud's glucose 4% agar (SGA) and brain heart infusion agar (BHI) incubated at 35°C, and onto potato dextrose agar (PDA) and SGA incubated at 25°C; plates were checked every 2 or 3 days. T
| Phylogeny
DNA was extracted from a 20-day-old culture of the isolate (5Z489) on chocolate agar (CHL) at 37°C. PCR and sequencing analysis made use of a fungus-specific universal primer pair as previously described. 
| RESULTS
Fungal culture of lung aspirates and skin biopsies all remained negative. The transbronchial biopsy was not sent for fungal culture. Mould was grown on when the sputum specimen inoculated onto CHL after 19 days of incubation. The rDNA ITS domain was sequenced for routine identification. BLAST searches showed the best match with Emmonsia sp. UAMH7172 with 97% identity (565 of 582 bp without gap sites).
As no close match was found, a maximum likelihood (ML) tree was constructed using Paracoccidioides, Histoplasma and Emmonsiellopsis as outgroup ( Figure 6 ). This tree showed three main groups of emmonsia- Emmonsia parva, were in distinct lineages. Our emmonsia-like fungus 5Z489 was clustered with two unidentified taxa (UAMH 7172, AF038322 and UAMH 10370, EF592151) at 60% bootstrap support ( Figure 6 ). The distance between 5Z489 and its closest relatives in this tree (UAMH 7172 and UAMH 10370) was large (565/582, 97% identity), suggesting that it constitutes a separate, novel species, which is described below. Characteristics of the novel species compared with known Emmonsia and Blastomyces species are listed in Table 3 . 
Emergomyces orientalis
| Colony characters
After 20 days, on SDA ( Figure 5A ) at 28°C showing mycelial colonies brown with velvety texture (~1 cm in diameter). Colony reverse was buff to yellow. When isolates from SDA ( Figure 5A ) at 28°C were transferred to CHL ( Figure 5C ) and BHI ( Figure 5D ) at 37°C, yeast colonies were yielded after 20 days of incubation. On day 20, they reached 2-6 mm in diameter and had a creamy texture. When incubated on PDA for 2 months at 28°C, the colony appeared white, waxy, in the centre with coiled hyphae ( Figure 5B ). Colony at 37°C turned from white to beige when young, turning brown with age ( Figure 5C ,D).
| Microscopy
The mycelial phase at 28°C showed hyaline hyphae which were 2-3 μm in diameter, after several months of incubation bearing ellipsoidal to pear-shaped or gourd-shaped aleurioconidia, 2-5 μm 
| Histopathology
Percutaneous lung puncture biopsy specimen revealed chronic granulomatous inflammation with associated plasma cell infiltration.
Transbronchial lung biopsy showed numerous ellipsoidal fungal cells with surrounding necroinflammatory changes. Haematoxylin-eosin (HE), periodic acid-Schiff (PAS) (Figure 3 ) and Gomori's methenamine silver (GMS) stains were positive. Mucicarmine stain was negative. No adiaspores were seen. A skin biopsy showed chronic granulomas and some fungal cells.
| DISCUSSION
Previously, Emmonsia species were mainly associated with asymptomatic colonisation of rodent lungs, and were noted only occasionally in human adiaspiromycosis ("emmonsiosis"), a lung infection characterised by large resting spores in tissue. 20 Full genome sequencing of isolates from all the emergomyces-and blastomyces-like species will be required to provide greater resolution of phylogenetic relationships, and to clarify taxonomic boundaries between these species.
